INTRODUCTION
The spread of HIV infection from high to low risk population groups in India runs in parallel with increasing rural prevalence and with a trend to infection of large numbers of women by their partners (Gangakhedkar et al., 1997; Newmann et al., 2000; Pallikadavath and Stones, 2003b; UNAIDS, 2002) . The overall HIV prevalence was non-uniform in 2002, antenatal sentinel estimates being over 1% in some of the central, southern, and north-eastern states and lower in the northern states (NACO, 2003a) . These apparently low percentages translate to very large absolute numbers, placing India at the forefront of the global epidemic with an estimated population with HIV between 3.82-4.58 million in the year 2002 (NACO, 2003a) .
A primary and essential step towards hindering the spread of HIV to women is knowledge.
Key words: reproductive health; demography; women; Asia; HIV/AIDS 1998 The NFHS-2 overview report showed that for the whole of India, awareness of the existence of AIDS among women was around 40% (IIPS and ORC Macro, 2000) but rapid changes are under way. In 2001 70% of women and 82.4% of men had heard of the virus or disease (NACO, 2003b) although these two surveys are not wholly comparable owing to different methodology. Despite overall improvement in levels of knowledge, women consistently lag behind men, reflecting the overall context of gender relations in India that constrain women's access to education in general and health related knowledge in particular.
SUMMARY

This study aimed to identify socio-cultural and reproductive health correlates of knowledge about AIDS among rural women using multivariate analysis of
The present study focussed on rural areas of two states where the prevalence of HIV in urban areas is relatively high: the western state of Maharashtra (MHA) and the southern state of Tamil Nadu (TN). Available data are as follows. In 2001, NACO reports gave the prevalence of HIV among women attending antenatal clinics as 1.38% in MHA and 1.14% in TN. By the end of 2003 the number of known HIV positive individuals in TN was 24 667 and 9234 in MHA. According to the NFHS-2 survey knowledge of AIDS among ever-married women in the whole of MHA and TN were 61% and 87%, respectively (IIPS and ORC Macro, 2000) . Overall levels of awareness among women were 77% for MHA and 87% for TN but urban-rural differentials were present with levels of 90% for urban and 69% for rural MHA. In TN, the corresponding figures were 94% and 84% (NACO, 2003b) .
The 2001 Census (Census of India, 2001) showed MHA and TN to have populations of 96.1 million and 62.1 million respectively, and similar rural percentages of 58% (MHA) and 56% (TN) and female literacy 67.5% (MHA) and 64.5% (TN). Each has a very large city as the state capital: Greater Mumbai (16.4 million) and Chennai (6.4 million). There are contextual differences between the two states which are highlighted as follows. While more women read newspapers or magazines in MHA (32%) compared to TN (23.1%), more women in TN (51.7%) listen to the radio compared to women in TN (36.1%). Interestingly, in TN about 22% women reported attending the cinema at least once a month compared to about 8% in MHA. In TN about 39% women were employed outside their homes compared to 29% in MHA. In TN about 79% women have access to money compared to 64% in MHA (IIPS and ORC Macro, 2000) .
The present study aimed to characterize the extent and correlates of knowledge about AIDS among rural women in the two states. The specific objectives were to identify (i) factors associated with awareness of AIDS among women, (ii) factors associated with women's knowledge on whether or not AIDS can be avoided, and (iii) factors associated with levels of knowledge about what can be done to avoid AIDS. Finally, we aimed to relate the statistical findings to potential approaches to health education and health promotion.
METHODS
Anonymized NFHS-2 data were made available in the academic domain during 2002 via the Measure DHS website (http://www.measuredhs. com). Subsets for rural MHA (n = 3162) and rural TN (n = 3056) were used for analysis in the present study. The survey design and sampling methodology have been reported (IIPS and ORC Macro, 2000) . Analyses were carried out in SPSS for Windows version 10. After cross tabulation with chi-square tests logistic regression was selected as the primary tool for analysis because of the binary nature of the dependent variable, i.e. 'knowledge' or 'no knowledge'. Odds ratios were generated to indicate the magnitude of associations for each variable such as educational attainment expressed in appropriate categories. Associated 95% confidence intervals and probabilities were calculated to demonstrate statistical significance at various levels.
The initial logistic regression analysis was done modelling the responses YES and NO to the question 'Have you heard of an illness called AIDS?' In the survey, all women who responded that they had heard of AIDS were further asked 'Is there anything a person can do to avoid AIDS?' This question generated three possible answers: 'YES, there are ways to avoid AIDS', 'NO, there are no ways to avoid AIDS', and 'Do not know'. As there were very few 'Do not know' responses, these were combined with the 'NO' category to create two groups, 'YES' and 'Others'. The second logistic regression modelled these responses. Throughout the paper we refer to 'AIDS' rather than 'HIV' to maintain consistency with the questions used in the survey. These did not distinguish between knowledge about asymptomatic infection and the consequent disease.
Further questions were asked of women who answered 'YES' above. Respondents were asked 'What can a person do to avoid getting AIDS?' and asked to give yes/no responses to a series of items. Among the items were some misconceptions but as these attracted very few responses they were not considered further in the analysis. The items included in the analysis were: 'abstain from sex'; 'use condoms'; 'have only one sex partner'; 'avoid sex with commercial sex workers'; 'avoid sex with homosexuals'; 'avoid blood transfusions'; 'avoid injections'; 'avoid IV drug use'; 'avoid sharing shaving kits/razors'. After scrutinizing the distribution of responses, individuals were characterized as falling within 'low' and 'high' correct knowledge groups by scoring their responses. Because of its special importance in the prevention of HIV transmission condom use was scored 0 if reported NO and 4 if reported YES. The other items were scored 0 if reported NO and 1 if reported YES. Scores were interpreted such that 0-1 represented 'no-low' knowledge and 2 and above represented 'moderate-high' knowledge. These two groups were used for generating the third set of logistic regression models.
We framed the hypothesis that three main groups of factors would explain the differences observed in women's AIDS related knowledge. These groups were: individual characteristics of women, household socio-economic characteristics, and lifestyle and reproductive health variables. Women's characteristics available for analysis included age, educational level and occupation. Household social and economic characteristics included religion, caste, and standard of living. Lifestyle and reproductive health variables included watching television every week, a visit by a family planning worker in the last 12 months, discussion of family planning with her partner, ever use of modern family planning methods, and the type of information media through which awareness of AIDS was acquired. Table 1 presents an overview of knowledge variables. In both states, women's age, education, work, standard of living, exposure to television and all the three types of AIDS knowledge were significantly associated. Religion and awareness of AIDS was significantly associated in both states, but not detailed knowledge of transmission of HIV. Women's caste affiliation and awareness of AIDS was associated in both the states. However, knowledge of the means of transmission of HIV was significantly associated with caste in TN only. While visits by a health worker and all aspects of AIDS knowledge were significantly associated in TN, awareness of AIDS was the only component significantly associated with caste in MHA. Everuse of modern family planning methods was significantly associated with awareness of AIDS in MHA. In TN, it was significant for awareness of AIDS and awareness of correct knowledge of transmission of HIV. Discussion of family planning with partners was significantly associated with awareness of AIDS and correct knowledge of transmission of HIV in MHA. In TN it was significant for all aspects of AIDS knowledge. Table 2 shows factors associated with the AIDS awareness among rural women in the two states in a multivariate analysis.
RESULTS
Factors associated with awareness of AIDS
Women's characteristics
In rural TN, the odds of having awareness of AIDS in age group 35-49 was nearly 35% lower than for the age group 15-24 years while knowledge of AIDS was similar across all age groups in MHA. As might be anticipated, the odds of having awareness of AIDS increased with increasing educational level in both states, with the main contrast being between those having 'no education' and all other categories. The impact of women's education at primary and secondary levels on awareness of AIDS was stronger in rural TN than in rural MHA. Being engaged in agriculture was associated with around 30% lower odds of AIDS awareness in rural MHA but not in rural TN.
Household socio-economic characteristics
The odds of AIDS awareness were unrelated to religion in either state. However, women reporting membership of a 'scheduled tribe' were less likely to have heard of AIDS with odds around 65-77% lower than those classified as 'scheduled castes' in both states. An interesting finding is the favourable odds for AIDS knowledge found among those from a 'scheduled caste' background, whereas the opposite might have been anticipated. The standard of living index and awareness of AIDS showed significant
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Downloaded from https://academic.oup.com/heapro/article-abstract/20/3/249/702999 by guest on 24 February 2019 positive associations in both states: the odds of AIDS knowledge were more than double among the 'high standard of living' group relative to the 'low standard of living' group.
Lifestyle and reproductive health variables
The odds of having awareness of AIDS were about 2-3 times greater among women who watched television relative to those who did not 252 S. Pallikadavath et al. in both states, with a stronger association for MHA. In both states, women who had been visited by family planning workers at least once in the past 12 months had greater odds of AIDS knowledge, ranging from 1.3 to 1.9, compared to women who had not been visited. However, there was no influence of 'spousal communication' in relation to family planning, adduced from the question as to whether women had discussed family planning with their partners.
Factors associated with knowledge of whether or not a person can avoid AIDS As indicated in the Methods section above, three possible responses were recorded to the question Table 3 . In the two states, most of the categories of women's educational level were significant correlates. In rural MHA, there was a substantial difference between the odds ratios for the 'higher education' category and the other educational categories. This was not so in rural TN where there were no substantial differences between secondary and higher education categories. This suggests that secondary level education in TN had a much stronger impact in rural TN than in rural MHA. Surprisingly, in MHA the odds of reporting YES were ~37% lower among women who had discussed family planning with their partners compared to women who did not. Everuse of modern family planning methods was also significant for knowledge that AIDS can be avoided but only in rural MHA, and in the expected favourable direction with odds of 1.4. In rural MHA, women who had heard of AIDS via TV and radio were more likely and women who had heard via other media less likely to have heard of the possibility of avoiding AIDS. Women who had heard of AIDS from a combination of electronic media and print media, however, had about four times higher odds of reporting YES compared to women who had heard of AIDS via electronic media alone. The results show differences in the impact of lifestyle and reproductive health variables in the two states suggesting that the rural context of MHA and TN differ in important respects.
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Factors associated with levels of knowledge of ways to avoid getting AIDS
As discussed in the Methods section above, responses to the items in this question were grouped so as to provide 'no-low' and 'moderatehigh' knowledge categories. The results from logistic regression modelling are presented in Table 4 . Women's education was significant for one category in rural MHA, secondary education, with odds of about 1.7, but was significant for all categories in rural TN where the odds of having 'moderate-high' knowledge were ~7 times higher among women who had 'high education' compared to women with 'no education', suggesting that there is a bigger gap between poorly educated and well educated women in rural TN. Women's occupation was significantly associated with levels of knowledge in rural MHA but not in TN. Thus, in the two states, the impact of educational and employment conditions for women on knowledge of how AIDS can be avoided was substantially different. Religion was a significant variable only in rural TN. Those classified as belonging to 'other religions', in this survey including Christians but not Muslims, had about three times higher odds of having 'moderatehigh' knowledge than Hindu women. The standard of living index was significant in both states and in rural TN, the odds of women having 'moderate-high' knowledge were about double among those with a higher standard of living. Watching television every week was significantly associated with knowledge of ways to avoid getting AIDS in rural MHA only, as were visits by a family planning worker in the past 12 months, with 2.4 time greater odds. The association between whether or not family planning was discussed with the partner and knowledge of ways to avoid getting AIDS was significant only in rural TN, with odds of 1.4. In both states, the type of media from which women had heard of AIDS was significantly associated with levels of knowledge.
CONCLUSION
This study addresses basic questions for HIV prevention programmes: have those at risk of contracting the infection even heard of the disease AIDS, and do they know how to avoid it? The study was carried out in Maharashtra and Tamil Nadu where the epidemic is estimated to affect more that 1% of women attending antenatal clinics. The analysis shows that although women's knowledge about HIV/AIDS is increasing, this is in a non-uniform manner, with marked disparities between population subgroups. In both the states those who are nonliterate, the poor, agricultural workers, and those affiliated to 'scheduled tribes' are identified as lacking AIDS awareness. Along with these similarities the present study has identified statespecific differences. For example in MHA, visits of family planning workers were influential with respect to knowledge of AIDS but this was not the case in TN. We have demonstrated the scope for dissemination of HIV knowledge through health workers currently engaged in family planning activities (Pallikadavath and Stones, 2003a ) and the present analysis suggests that this 254 S. Pallikadavath et al. resource is under-utilized, especially in TN. In the above report we identified the inaccessibility of women who have been sterilized to HIV related health education delivered via family planning workers and the present study confirms their vulnerability: in MHA adopters of modern family planning methods (predominantly sterilization) were highly unlikely to possess correct knowledge about transmission of HIV, although they were aware of AIDS. Thus special educational interventions directed towards these women are required. More generally, the pattern of variation in knowledge calls for innovative approaches that can reach population sub-groups rather than a 'one size fits all' approach.
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What are the reasons for the different patterns of knowledge seen among rural women in the two states? Some might be explained by the much higher media attention given to cases of AIDS detected in TN in the early stages of the epidemic, but other important factors may be the greater disparities between urban and rural lifestyles, education and economic conditions in the two states. Urbanization is a powerful driver of changed family relationships: for example among low income communities in the city of Chennai (the TN state capital) there has been a redrawing of the traditional pattern of relations between mothers in law and daughters in law (Vera-Sanso, 1999) . By contrast in rural TN all aspects of living conditions for the landless poor continue to be constrained by geography that determines the pattern of agriculture and seasonal employment, as well as inter-caste relations and problems in accessing safe water, food, clothing and shelter (Rajuladevi, 2001) . With regard to literacy, MHA has achieved considerable overall progress. However, district level variations reflect both different levels of economic development but also higher than average concentrations of people from the 'scheduled castes' and 'scheduled tribes' in rural districts that have levels of literacy below the average for the state (Saldanha, 1999) .
The present study is limited by the crude nature of the questions asked as part of a large family health survey. All items were closed with no scope to explore meaning or dimensions of knowledge in the socio-cultural context. On the other hand, the formal census-based sampling strategy allows the findings to be generalized to the wider population. It is important to undertake informative qualitative work in specific settings to provide complementary perspectives. For example, the low percentage rate of HIV infection and the life cycle of the epidemic mean that the population at large are typically not exposed to its direct consequences through knowing friends or relatives who are infected or suffering from AIDS. Given the very adverse overall conditions faced by many poor people, using a qualitative approach in a rural area of MHA we showed that HIV is understandably low on their list of concerns, compared to employment, education and general health. Nevertheless, the experiences of HIVinfected men and women included stigma, ostracism and economic catastrophe for the whole family (Pallikadavath et al., 2005) .
The present study has been concerned with correlates of women's knowledge of HIV/AIDS in rural areas of the two states. Interventions directed towards men are considered to be central to the control of heterosexual transmission because of the greater ease of transmission from men to women than vice versa and the use dynamics of barrier contraception in maledominated cultures. In designing interventions for men, however, it is necessary to consider carefully the likely impact on the vulnerable sub-groups of women identified in this study and to include knowledge of HIV/AIDS among these subgroups as outcome measures for interventions targeting men. With regard to specific health educational strategies, a systematic review of interventions to prevent HIV infection in heterosexual men identified examples of studies in developing countries that used educational interventions in the workplace (Elwy et al., 2002) . In the rural setting where un-organized agricultural labour predominates, structured workplace interventions would be difficult to design. However, in TN and MHA there is scope to target men through rural social institutions such as farmers' cooperatives and village councils.
In the wider context of community mobilization consideration is needed as to whether programmes should focus exclusively on HIV/AIDS or select a range of health topics. The latter approach was successful in a rural African setting using influential intermediaries (Babalola et al., 2001) . In Thailand the successful national campaign to control the spread of HIV infection involved co-ordinated policies and activities amounting to 465 projects of 373 organizations in 1999 with an average budget of just under US$5000 (Ainsworth et al., 2003) . Brain (Brain, 1995) reported that participation of community leaders in programme development and implementation led to a higher level of perceived ownership of the programmes and that this ownership led to sustainable and effective interventions. Paralleling earlier African experience (Dalrymple and Du Toit, 1993) shown both to dispel misconceptions and to foster a more kindly attitude to HIV positive individuals (Valente and Bharath, 1999) .
The present study identifies potential for specific resources to be mobilized for health promotion in the two states. The statistical models highlight the particular relevance of television in MHA, the role of rural health workers in TN and of schools in both states. Improving access to each of these would significantly increase the opportunities for health promotion messages to reach a wider population. Television has penetrated many rural areas and represents a jump for many from a predominantly oral culture into the electronic information age. While state run television in India originally had a strong mission to provide information for rural development, the trend to commercialization has led to a higher proportion of entertainment content. This is not necessarily a negative development as far as the use of television for dissemination of health education messages is concerned, as it is likely that such messages would have greater impact when contextualized in entertainment programming such as soap operas. Sociological research on the impact of television in rural MHA suggests that viewers are not passive: 'villagers use television in ways that make sense to them. They watch television to discover new life styles, validate ideas, beliefs and aspirations and find answers to questions that have ramifications both locally and regionally.' (Johnson, 2001) . The same author identified the emergence of an information underclass of those who do not have access to television: 'while television has made a significant contribution to breaking down the informational barriers between the higher and lower status members of the community, it has also contributed to further alienating a small segment of the lower class'. Such alienation is of particular concern in relation to access to knowledge for health protection. Further research is required to assess whether the apparently lower impact of television watching on aspects of knowledge about HIV seen for TN in the present study reflects real differences in the place of television in rural life compared to MHA.
Schools have a dual role in increasing knowledge about HIV and AIDS. Firstly, a general rise in educational attainment in the community beyond the primary level equips individuals with the tools to access knowledge for health protection. Secondly, there is the potential for direct school-based interventions in sexual health. Such programmes are common in western countries and in Africa, where an evaluation highlighted the importance of active as opposed to didactic teaching methods (Nyamwaya, 1996) . The effectiveness of school-based and community initiatives for sexual health can also be enhanced by peer education (Kirby et al., 1994; Popoola, 1999) . The Indian National Aids Control Organization lists 'School AIDS Education Programmes' as one of four key areas for partnering with NGOs (NACO 2003c) and refers to the incorporation of relevant material into the high school curriculum.
At the heart of the process of involving community leaders, peers and members of the target groups in various approaches to health promotion is the empowerment of the participants through the development of interpersonal, social and political skills and resources (Schulz et al., 1995) . A wide range of interventions have been successful in raising awareness of AIDS, increasing knowledge of infection routes and how to avoid becoming infected. While single approaches, such as mass media or school-based interventions offer opportunities for many people to be reached, the messages may be poorly understood or acted upon without accompanying reassurance, skills and opportunities for participants to examine their values and attitudes. In rural areas where access to mass media and education are limited there is a particular need for community engagement to counteract the marginalization of vulnerable groups so as to foster the development of an 'empowered, participating community' (Tones and Tilford, 2001) .
